Chronic inflammation impairs hematopoiesis and survival after irradiation.
Our studies show that the induction of a chronic inflammatory lesion in the left hind legs of mice by administration of 5000 rad produced distinct abnormalities of the hematopoietic system. A peripheral neutrophilia accompanied reduced numbers of total nucleated cells, stem cells, stromal cells, erythroblasts, and lymphocytes in the unirradiated femoral marrow, and the spleen was enlarged. Mice with these hematopoietic abnormalities promptly succumbed with bone marrow failure to a sublethal dose of total body irradiation (600 rad TB). Acute inflammation associated with a sterile abscess also impaired survival after 600 rad TB. Hematopoietic abnormalities resembling those in mice with inflammation had been reported in mice bearing a solid extramedullary tumor of sarcoma-180. Concomitant studies showed that bone marrow failure and impaired survival after 600 rad TB administered to mice bearing sarcoma-180 occurred at the same time as that in mice with chronic inflammation. We concluded that chronic inflammation or tumor produced similar abnormalities in the bone marrow and spleen that led to markedly impaired survival and death from bone marrow failure after a sublethal dose of total body irradiation. Although the extramedullary hematopoiesis in the enlarged spleen indicated that its microenvironment supported hematopoiesis, whereas that in marrow was reduced, it was insufficient to compensate for a total body deficit of functional stem cells.